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Abstract 
 
While all educators realize that use of ICT can be a valuable resource for improving 
teaching and learning, the process of integrating technology into the curriculum is 
not easily or quickly accomplished.  It challenges all educators to reconsider teaching 
practice, the curriculum, the role of teachers and the ways in which ICT can be 
incorporated into school curriculum to maximize educational outcomes. 
 
This paper discusses ways in which ICT have been applied in educational settings as 
a tool to assist and generate learning across all levels of education. It highlights the 
need for effective professional development to be provided for teachers so that they 
are able to adequately identify the educational issues involved in the integration of 
ICT. Any implementation calls for substantial rethinking of curricular and 
educational practice. Time and effort must be expended when developing in teachers 
a critical understanding of the technology as a shaper of information and values.  
Teachers need to go beyond training in technical competence and the use of the 
technology merely as a tool.  The focal point should be that use of ICT must provide 
students with a variety of experiences and contexts to integrate their skills and 
knowledge both in and out of school. 
 
Finally, true cross-curricular integration can take place only when teachers 
appreciate that integration of information technology has rich potential for enabling 
more effective learning where the technology is subordinated to the learning goals of 
the school.  It is only then that teachers will critically select the appropriate digital 
content based on the needs and learning styles of their students and infuse it into the 
curriculum.  When this paradigm shift occurs, teachers will have become more 
sensitive to the kinds of learning that students engage in and can critically examine 
the implications for the management of learning and the effects on students’ attitudes 
and perceptions of the task in hand.  Last but not least, in discussing the use of ICT as 
a co-curricular resource, a working model for the development of an integrated 
learning environment is used to amplify all of the issues raised in the paper. 
 
 
Introduction 
 
Information and communications technology (ICT) offers new and innovative modes 
of learning for all students at all educational levels.  ICT can bring about classrooms 
without walls when teachers are ready to realize the potential of this powerful tool.  
However, at the present time, despite the technology changes in society, teachers in 
schools are still to a great extent using the approach of helping students acquire 
information from textbooks and acting as the information giver. All of their formal 
teaching in classrooms is still driven by traditional teaching practices although there 
may be occasions when ICT is used. Breaking away from traditional approaches to 
instruction means taking risks and this is not easy for teachers to do on their own. It 
takes time for teachers to recognize the value of using ICT and to become fully 
committed to the view that information is available from sources that go well beyond 
textbooks and themselves. As change agents they must help students understand and 
make use of the many ways in which they can gain access to information and how to 
make use of this information in a meaningful way. At the very least teachers need to 
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employ a wide range of technological tools and software as part of their own 
instructional repertoire. 
 
For educators at all levels who are preparing students for the information age, the 
challenges of introducing and integrating ICT into education have become even more 
challenging.  The teacher of the future must not only be accomplished in the use of 
ICT but also in the integration of ICT into the curriculum.  It is therefore inevitable 
that for any effective change to occur the use of ICT in teaching and learning must be 
accompanied by a corresponding change in curriculum.  As Yelland (2001) has 
unmistakably pointed out, effective computer integration is not found in classrooms 
that are traditional and use didactic teaching methods. 
 
Many countries throughout the world have launched initiatives in response to these 
challenges. The integration of information technology into school curricula is almost 
invariably a key element of such initiatives. Numerous professional development 
programmes have been initiated to provide teachers and teachers-to-be with the 
opportunities to recognize that use of ICT can improve the quality of the educational 
experience by providing rich, exciting and motivating environments for learning.  
Research has informed these initiatives and has illustrated the benefits of ICT for 
student learning. Several studies indicate that high motivation is evident in students 
who use ICT to learn whilst other studies highlight the opportunities which ICT 
presents to encourage the development of creativity, imagination and self-expression.  
All of this highlights the very complex nature of integrating ICT across the 
curriculum and the challenges that we face daily. 
 
 
Why bother using ICT in teaching and learning? 
 
As sophisticated electronic technologies become standard equipment in schools, the 
roles of students and teachers will change.  Before this change can take place it is 
critical that teachers accept the use of ICT in the classroom.  Concurrently school 
management teams need to plan and provide as much scaffolding as possible to 
ensure that teachers interpret the prospects of technological innovations in a positive 
manner because schools have been known to be resistant to curriculum innovations.  
Unless teachers are given recognition for the key role that they can play, they will 
continue to be gatekeepers of classroom change and prevent themselves from being 
able to focus on the key issues that really matter.  The following are particularly 
important.  When introducing ICT in schools, all teachers need to: 
 
9 emphasize content and pedagogy not the level of sophistication with 
hardware and technical skills; 
9 engage students in meaningful and relevant learning; 
9 allow students to construct knowledge; 
9 bring exciting curricula into the classroom; 
9 integrate technology into the curriculum and devise alternative ways of 
assessing student work; 
9 adapt to a variety of student learning styles to cater for individual learning 
differences; and 
9 continuously expand and welcome further opportunities for teacher learning. 
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The ability to achieve all of the above implies that teachers must have a comfortable 
level of ICT skills. They must acquire the basic skills in ICT and then go on to ensure 
that the students in their charge can also make progress in use of ICT in an 
incremental way.  Unless teachers are functioning at a comfortable level of ICT skills 
and knowledge they will be unable to use ICT as a primary tool for teaching and 
learning across the curriculum. 
 
Even supposing that the teachers have the ICT skills they will need to carefully 
consider when, what and how to teach the ICT skills to their students (TTA, 1998:3). 
Teachers may choose to use very simple or complex technologies to achieve their 
educational vision.  Bridget Somekh (1997) has demonstrated that “the use of IT can 
provide innovative learning experiences, but in all cases a great deal depends upon the 
teacher to provide the context which makes this possible”.  She goes on to indicate 
that “teachers need to be competent and confident users of hardware and software, but 
this in itself is not enough.  They need also, to understand how to organize the 
classroom to structure learning tasks so that IT resources become a necessary and 
integral part of learning rather than an add-on technical aid”. She asserts that unless 
teachers “believe in an innovation it is very unlikely that they will introduce it 
effectively”.  Teachers need to be convinced of the value of ICT because many 
teachers tend to perceive themselves to be technologically incompetent and often feel 
deskilled and demoralized when they first begin to use computers in the classroom. 
 
Therefore, whenever schools consider introducing ICT as a subject in its own right, it 
must always go hand in hand with the integrative approach and must be accompanied 
by the teacher’s keen interest in expanded paradigms as they relate to the roles of 
teachers and students.  Learners must be encouraged to construct, evaluate, 
manipulate, and present their ideas while demonstrating understanding of curriculum 
concepts and innovate constructs.  It is precisely in this way that we should aim to 
prepare our students to work in the types of classrooms where knowledge is actively 
used and students are given more responsibility for their own learning when ICT is 
effectively integrated as a tool of technology into the curriculum. 
 
Clearly we are all convinced that teachers need to inculcate the willingness to learn 
enough about ICT to make effective use of it in the classroom.  For teachers to rethink 
and re-structure teaching and learning they must first learn enough about the relevant 
technologies to apply them in their professional live, and to translate them to their 
students as part of the integrated learning of the subject matter. Whereas in the past, 
the role of school was thought to be the dispenser of information, in today’s context 
this role can no longer hold.  The information explosion has changed the nature of 
knowing from the ability to recall information to the ability to define problems, to 
retrieve information selectively and to solve problems flexibly, which therefore 
changes the nature of learning from the need to master topics in class to the need to 
learn autonomously.  Teachers and students now need to learn how to learn in an ICT 
rich environment. 
 
Teachers need to perceive ICT as primarily a tool for teaching and learning across the 
curriculum although there are foundation skills in ICT that students need to learn 
before they can participate fully in an ICT rich classroom.  The National Council for 
Educational Technology (NCET, 1994) in identifying potential outcomes, stated that 
the effective use of IT can: 
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• provide the flexibility to meet the individual needs and abilities of each 
student; 
• reduce the risk of failure at school; 
• provide students with immediate access to richer source materials; 
• present information in new, relevant ways which help students to understand, 
assimilate and use it more readily; 
• motivate and stimulate learning; 
• enhance learning for students with special needs; 
• motivate students to try out new ideas and take risks; 
• encourage analytical and divergent thinking; 
• encourage teachers to take a fresh look at how they teach and ways in which 
students learn; 
• help students learn when used in well-designed, meaningful tasks and 
activities; and 
• offer potential for effective group work. 
The fulfillment of any of the above outcomes could be extremely daunting in the eyes 
of the teacher.  Many ICT skills are assumed and students would have to be provided 
with the opportunity to learn these skills in the right context.  It is still the case that in 
many countries teachers and students continue to use computers in a presentational 
mode while use of ICT in the general content area curriculum is neglected or grossly 
underdeveloped.  Nonetheless, there are indications that teachers and administrators 
are beginning to recognize that computer skills should not be taught in isolation, and 
that separate "computer classes" do not really help students learn to apply computer 
skills in meaningful ways. This change is an important shift in approach and emphasis.  
A meaningful, unified computer literacy curriculum must be more than the teaching 
of isolated skills. 
 
While specific technical skills are certainly important for students to learn, they do not 
provide an adequate foundation for students to transfer and apply skills from situation 
to situation. These curricula address the "how" of computer use, but rarely the "when" 
or "why." Students may learn isolated skills and tools, but they will still lack an 
understanding of how those various skills fit together to solve problems and complete 
tasks. Students need to be able to use computers flexibly, creatively and purposefully. 
All learners should be able to recognize what they need to accomplish, determine 
whether a computer will help them to do so, and then be able to use the computer as 
part of the process of accomplishing their task. Individual computer skills take on a 
new meaning when they are integrated within this type of information problem-
solving process, and students develop true "ICT literacy" because they have genuinely 
applied various computer skills as part of the learning process. 
 
It needs to be cautioned here that from the experiences of many countries, teaching 
ICT as an isolated discipline is not an effective way to encourage the use of ICT in 
learning.  This method cannot provide a meaningful environment for students to learn 
and apply the techniques in context.  Teachers must invariably integrate ICT elements 
into different key learning areas and encourage students to use ICT to enhance their 
learning. The success of this integration depends very much on a number of factors, 
including the nature of the subject content and the readiness of teachers. 
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Unquestionably it is the teachers who hold the key to the effective use of technology 
to improve learning. But, if teachers do not fully understand how to employ ICT 
effectively to promote student learning, the huge investments in ICT initiatives will 
easily be wasted.  Notwithstanding the many years of experience in a variety of 
educational systems, the issue of how to introduce the use of ICT to teachers and to 
encourage them to use it in the classrooms has yet to be resolved one way or another 
in many countries. It is true to say that this issue continues to haunt many policy and 
decision makers today. 
 
 
Using ICT as a Tool 
 
The discussion above has highlighted the importance of integrating ICT into the 
curriculum to enhance learning outcomes.  Clearly, the curriculum must be adapted or 
re-designed so that it is ready for ICT integration.  A tools approach assumes that 
general-purpose software such as word processing or paint programs or an Internet 
World Wide Web browser, can be flexibly applied by the learner to various topics but 
students are still not playing an active role.  And by active we mean constructive 
learning.  When students play an active role the role of the teacher changes to that of a 
facilitator of learning.  The list below highlights the possible changes. 
 
Changes in classroom structure as a consequence of schools that have adopted a fully 
integrated technology are listed by Collins (1991) as the shift: 
 
• From whole class to small-group instruction; 
• From lecture and recitation to coaching (teacher’s role from ‘sage on the 
stage’ to ‘guide on the side’); 
• From working with better students to working with weaker students, 
facilitated by student-directed learning; 
• Toward more engaged students; 
• From assessment based on test performance to assessment based on 
products, progress and effort; 
• From a competitive to a cooperative social structure; 
• From all students learning the same things to different students learning 
different things; and 
• From the primacy of verbal thinking to the integration of visual and verbal 
thinking, with organisational, artistic, leadership and other skills 
contributing valuably to group projects. 
 
ICT literacy will become as important as literacy in language and mathematics.  Rowe 
(1993) asserts that “like reading, writing and mathematics, computing gives the 
student a basic intellectual toolbox with innumerable areas of application.  Each one 
of these tools gives the student a distinctive means of thinking about and representing 
a task, of writing his/her own thoughts down, of studying and criticizing the thoughts 
of others, or rethinking and revising ideas, whether they are embodied in a paragraph 
of English, a set of mathematical equations, the simulation of a social process, or the 
development of a computer programme.  Students need practice and instruction in all 
these basic modes of expressing and communicating ideas.  Mere awareness of these 
modes is not enough” (Rowe, 1993: 71). 
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It is worth pointing out that in educational settings where computers are used, they 
should not themselves be the primary object of study, but essentially a tool. Rowe has 
contended that research conducted into “the effects of the computer on students’ 
cognitive development has too often tended to regard the computer as a single factor 
of change introduced into a classroom, which is presumed otherwise to remain the 
same.  The computer is perceived as an independent variable the net effects of which 
can be controlled and quantified.  In reality there are no net effects.  The introduction 
of the computer into the classroom is far more than a treatment.  The characteristics 
and potentialities of the computer become inextricably intertwined, not only with the 
way students might go about learning and problem solving tasks, but with the tasks 
themselves and the whole context of learning and teaching. It is not the features 
inherent in the tool but how students and teachers use it that determines the effects of 
computers in education.” (Rowe, 1993:83). 
 
 
Using ICT across the curriculum : a working model for designing an integrated 
learning environment 
 
When ICT is introduced into the classroom teachers need to consciously redesign 
learning environments so that students can transfer their newly gained ICT skills and 
confidence to other applications that can be used in an ICT rich environment.  Once 
teachers and students acquire some ICT skills they can adopt a transferable learning 
style so that each further development in ICT use should become an easier step. 
 
Essentially when the learning environment has to be redesigned we are implying a 
far-reaching paradigm shift for teachers.  Table 1 below depicts this shift. 
 
Table 1: Paradigm shift in teacher’s role 
 
FROM TO 
Objectivist learning theory Constructivist learning theory 
Teacher-centred Student-centred 
Teacher as expert, information giver Teacher as facilitator, coach, guide 
Teacher as knowledge transmitter Learner as knowledge constructor 
Teacher in control Learner in control 
Focus on whole classroom teaching Focus on individual and group learning 
 
In ICT rich environments it is more conducive for teachers to begin to help students 
pursue their own inquiries, making use of technologies to find, organize, and interpret 
information, and to become reflective and critical about information quality and 
sources.  Teachers become advisors and facilitators of learning helping students to 
frame questions for productive investigation, directing them toward information and 
interpretive sources, helping them to judge the quality of the information they obtain, 
and coaching them in ways to present their findings effectively to others. This 
ultimately requires teachers to become even better prepared in the content of the 
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subjects they teach, and the means by which the content can be taught and learned.  In 
all of this, teachers need an "attitude" that is fearless in the use of ICT, encourages 
them to take risks, and inspires them to become lifelong learners. 
In the next section, discussion will be based on experiences gained in the development 
of an integrated learning environment (ILE) for schools in Hong Kong.  This example 
will help to elucidate some of the key points raised above and put into perspective the 
potential that can be realized when ICT is fully integrated into the learning 
environment. 
 
Designing an Integrated Learning Environment (ILE) 
 
Many schools in Hong Kong now have much greater access to ICT, but, in essence 
they have changed little in their basic approach to teaching and learning.  Students 
rarely use computers either for content-area learning tasks in general or for a large 
portion of the time spent on any single learning task.  When used in any subject area 
for instance Chinese, English, mathematics or general studies, ICT is likely to be 
focused on the acquisition of factual information rather than higher-order thinking and 
problem-solving.  To a great extent teachers are still using the ICT tool as the 
equivalent of a glorified blackboard or as a replacement for paper-based charts and 
materials.  When probed about how teachers used ICT with their students, they were 
more likely to describe the use of software applications as enrichment or remediation 
rather than regular instruction.  For students, skills in using IT are developed in 
Computer Literacy classes (skills like keyboarding, Chinese character input, basic 
computer operations, using email, searching the WWW, using the intranet), but 
students spend little time applying these skills in meaningful projects or cross-
curricular activities. 
 
The ensuing discussion is based on a project, which is currently ongoing. It involves 
the design of an ILE which can demonstrate how such an environment can be used a 
co-curricular resource in schools. 
 
In developing the ILE, particular attention was given to the following important 
points: 
 
1. If teachers are to use the ILE for maximum benefit, then they have to become 
pedagogical design experts and facilitators of learning.  They have to be prepared 
to change their traditional teacher roles to include using technology appropriately 
to create alternative and meaningful learning paths for their students.  It is only 
then that they will be able to cater for the individual learning differences of the 
students in their classrooms. 
2. Teachers need to present materials in interesting ways to stimulate intellectual 
curiosity.  Careful thought needs to be given to provide clear explanations and 
quality feedback.  They will observe student behavior by using the monitoring 
system and be ready to provide clear structure and organization to the materials 
presented.  Individual student profiles will provide data for further follow-up 
action. 
3. Teachers need to be learner-centered and always willing to listen to students to 
better understand how students make sense of the curriculum so as to decide how 
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to change it to cater for individual differences. Any changes made must aim to 
make a difference to student motivation, learning, and achievement. 
When using the ILE teachers can gain more confidence and can subsequently focus 
more on maximizing natural learning and motivation with instruction that 
• is meaningful and relevant from the individual learner's perspective,  
• provides appropriate learning activities, 
• attends to the climate and context in which learning occurs, 
• provides choice and caters for individual interests and creativity, and 
• adapts to a variety of individual differences. 
Through continuous improvement of the resources (produced by teachers) currently 
available in the ILE, it is envisaged that the environment can support learning in these 
ways: 
• To bring exciting curricula into the classroom by extending access to 
resources beyond the school classroom to supplement existing content; 
• To provide tools and scaffolds that enhance learning – teachers can represent 
data in different ways; 
• To give students and teachers more opportunities for feedback, reflection, and 
revision,  
• To give students the chance to self evaluate their learning and experience the 
opportunity for more focused and individualized feedback from teachers 
where improvement is needed; 
• To build an entire community that is inclusive of teachers, administrators, 
parents and students; and  
• To expand opportunities for teacher learning that include helping teachers to 
think differently about learners and learning, to reduce the barriers between 
students and teachers as learners, to create new partnerships among students 
and parents, and to expand communities of learners that support ongoing 
communication and professional development of teachers. 
During the last eighteen months, the real challenge for teachers has been how to use 
the ILE to match the learner’s needs, and support how they best learn. 
Keen to achieve a degree of success with the ILE, the schools involved in the project 
have given careful attention to issues of learning diversity and associated teaching 
practices across the curriculum.  Both schools have been made aware that the 
implementation of the ILE must be viewed as a means to enhancing learning and not 
merely for the sake of learning the technology.  It implies ‘whole school’ change. 
 
As it currently stands the three key features of the ILE that can facilitate teachers to 
cater for individual learning differences within the classroom are listed below. 
 
1. The ILE allows teachers to use a variety of teaching strategies 
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For the initial six months, teachers made a huge effort in coming to terms with 
a philosophical understanding of the contribution that the ILE can make to 
learning and teaching needs.  Teachers agreed that in order to maximize the 
learning outcomes, they must plan and organize appropriate activities to 
include using a range of teaching and learning approaches to provide useful 
and effective learning experiences for students.  Teachers can try out the 
following strategies when using the ILE.  Use of these different strategies 
below can free up the teacher’s time and allow them to give more 
individualized attention to those in need of more help i.e. the lower ability 
student group: 
 
9 Direct teaching through whole class and small-group sessions 
9 Allow students to apply their learning, either on their own or with 
others 
9 Opportunities for students to reflect on their own learning (Personal 
Profiling System) 
9 Opportunities for peer coaching 
9 Opportunities for students to work collaboratively in class 
 
By using the ILE, teachers can set suitable learning challenges: 
 
9 Modify teaching schemes to emphasize particulars content 
9 Pupils can have more time to complete tasks – in school or at home, all 
students do not have to complete the same tasks at the same time 
9 Particular students may revisit their work as often as they wish – more 
individualized treatment 
9 Attainment of students can be logged for individual attention and 
feedback by the teacher 
9 Summary assessment of class performance is available for the teacher 
to take appropriate action 
 
More specifically, teachers can consider the following: 
 
9 Identify, adapt and modify materials to allow for differential 
expectations of learning objectives 
9 Add challenge to tasks for more able students 
9 Provide small guided steps, more focused and structured to enable 
students who work below the demands of the learning objectives and 
activities, or to cater for different learning abilities  
9 To vary contexts, resources, or teaching and learning styles to take 
account of the individual learning needs of students 
9 Materials can be adapted to provide more support for students who 
need it 
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Most importantly, use of the ILE can help students develop positive 
cooperative learning relationships, enabling them to work together while 
researching topics and creating presentations.  In such relationships, students 
help each other to learn.  They will all benefit from the experience of learning 
with and from other students.  The ILE will promote classroom learning 
activities in which students work in small groups rather than in isolation or as 
a whole class.  It is also imperative for teachers to ensure that the classroom 
reflects a collaborative atmosphere as a prelude to using ILE.  The ILE will 
provide teachers with more flexibility to respond to diverse student needs in 
the following ways: 
 
9 Overcome potential barriers to learning and assessment for individuals 
and groups of students 
9 Opportunities for students to learn at their own pace 
9 Students can use computers at a time that suits them – in class, after 
school, at home, on weekends 
9 The computer allows experimentation so the students can try things out 
9 Facilitate individual student’s learning process and student’s 
independent access to information 
9 Monitor and document each student’s progress – individual tracking 
and personal profiling 
 
In all discussions with teachers, it has always been emphasized that they 
should be concerned first with good curricular content and second with 
incorporation of technology.  The fact that the schools have adjusted their 
timetables for 2001-2002 to allow teachers to participate and the willingness 
of teachers to adapt their teaching and learning resources are clear signs of 
change of school culture. 
 
2. Assessment 
 
In terms of assessment the ILE provides a secure basis from which teachers 
can plan lessons to meet the needs of all students in the class. Assessment can 
become continuous and supportive.  The ILE will facilitate the following: 
 
9 Identify the type and use of resources and make use of a resource range 
appropriate to the individual ability level of students 
9 Better understand ways in which students progress in learning 
9 Formative developmental feedback is emphasized 
9 Teacher should help students toward success, not merely to point out 
their shortcomings  
9 Assist students to remediate any personal learning problems through 
ongoing feedback 
9 Students should be allowed to resubmit work and not be penalized 
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9 Emphasis is on understanding rather than on memorization and 
repetition 
9 Students allowed broad flexibility and encouraged toward self-
direction 
9 Opportunities for assessing student’s progress are built into the 
activities of each topic: 
 
A study plan is prepared for each student which is 
pitched at an appropriate level. The outcomes of the 
activity are used to review progress and check whether 
students are ready to move on to the next activity. The 
objectives and expectations in the study plan can be 
used to help students review their own progress.  
Teachers’ feedback to students can range from informal 
(oral comments) to formal comments (written feedback 
via the ILE). 
 
The above personal profile system provides evidence of what 
students have achieved and their progress through time.  It is not 
necessarily a detailed record of achievement for each activity where 
a mark is awarded.  In using this system, teachers need to think and 
reassess current practices relating to assessment that entail the 
following: 
 
9 Find effective new and improved assessment methods 
9 Emphasizing deep learning rather than surface learning 
9 Interest in using new teaching methods 
9 More frequent formative and summative assessment is possible 
9 Teachers can be alerted sooner to adapt their teaching  
9 Can spend less time marking 
9 Self-assessment in the student’s own time, at their own pace, when 
they are ready 
9 Increased student confidence 
9 Students like instant feedback  
 
At a later stage, use of the ILE can lessen teacher workload in assessment 
through use of the following: 
 
9 Electronic delivery of tests 
9 Electronic generation of tests 
9 Electronic recording and analysis of results 
9 Use diagnostic tools to interpret individual learning differences 
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3. Use of Learning Resources 
 
When teachers begin to use the ILE in mainstream teaching, the following can 
be achieved: 
 
9 High level of student motivation for learning 
9 Provide students with experiences outside the classroom 
9 Provide students with opportunities to develop initiative and 
independent learning 
9 Enable students to enjoy learning through use of IT and be motivated 
by it 
9 Make available to students a wide range of IT tools and resources that 
are varied and up to date 
9 Direct students to use the ILE as a self-study resource 
9 Direct students to use the ILE as a revision resource 
9 Use the ILE as a communication tool 
9 Use the ILE to give immediate feedback to students on their 
understanding  
 
Teachers have been alerted to possible strategies and fruitful avenues to 
explore in the quest for effective teaching practices.  The project team has 
been able to provide stimulus in developing situation-specific strategies.  It is 
the aim of the project to assist teachers to sustain systematic attention to any 
changes that are currently occurring and to pay particular attention to issues of 
teaching and learning with a focus on restructuring of curriculum and teaching 
practice so that the full benefits can be realized. 
 
Suffice to note at this stage of the project that priority must be given 
simultaneously to the development of teacher technical competence as well as 
dealing with the educational issues.  Time and effort needs to be expended in 
developing in teachers a critical understanding of the technology as a shaper of 
information and values.  The professional development of teachers needs to go 
beyond training in technical competence and the use of the technology as a 
tool.  Both schools are well aware the integration of information technology 
has rich potential for enabling more effective learning, but, this can be 
achieved only if, at every point, the technology is subordinated to the learning 
goals of the school. 
 
The above example hopefully provides some insights into the teacher’s role in use of 
ICT whereby the teaching and learning environment is in sympathy with the child’s 
level of development.  We hope that the full potential of ICT and its integration as a 
learning tool into the curriculum within the school can be realized.  With adequate 
training, professional development, technical support teachers will be able to make 
progress and the stress levels and workloads of teachers and support staff will be 
reduced in time. 
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Conclusions 
 
As Dede (2000) had asserted implementation of IT based resources in the classroom 
is not the blind adoption of recipes and materials for innovation developed by others, 
but instead the reflective adaptation of a process that enabled a similar group to 
succeed in improvements actualized somewhere else.  He stressed that any research-
based curriculum development projects need clinical, applied studies on adapting 
exemplary innovations via reflective interplay between basic research and practice, a 
bi-directional process that helps both sides evolve toward increasingly sophisticated 
objectives. 
 
As illustrated any developmental work with ICT must be designed to undertake 
careful foundation work with a small number of schools in a systemic and systematic 
approach. The importance of taking an approach that has a chance of engaging deeply 
embedded change cannot be underestimated if the policy and decision makers truly 
wish to go beyond surface change that will be washed away with the next demand on 
the educational system. 
 
In Davis (2001) it has been suggested that the power stations will be the teachers as 
they rise to the challenge of supporting individual learners and their own professional 
development needs. Policy makers worldwide will want to create such a community 
of practice where the teaching profession starts to promote its own development and 
that of the educational system. 
 
It is important not to make over optimistic predictions about what ICT can do for 
education, including individualized learning, based on simplistic views of the 
processes of education.  During 2000 in the USA Linda Robert of the Federal Office 
of Technology Assessment commissioned a set of papers to inform future 
development. These papers note that significant issues remain, and that individual 
teachers will be unable to implement changes with IT, including individualized 
learning, unless the system itself adapt to the complexity of systems of education. 
 
In time all countries will succeed in their endeavours to develop models of ICT use in 
schools that can facilitate teacher coping with ICT integration so as to set pupils on a 
path to lifelong learning. Persistent efforts can achieve a flowering of innovative 
teaching and learning that will result from a change in teachers' beliefs as well as 
practices. 
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